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G.2 Question B Are

RADs Used at the Yime of the Remedy St Valid?

the Exposure Assumptions, Toxicity Data, Cleanup Levels, and

Based on the evaluation presented in this section. the exposure assimptions. toxioity data,
Eleanup levels, and RAOS sed ol the thine of the rentedy are still valid and revision of the RAOS
18 not écedsary. There were to chianses (n éxposure pathwavs or assuniptions dirnie this FYR
period: Tand use m the COU remains consistent with the Rocky Flats Wildlife Kehioe land use
assiunption i the CATYROD. Thens wiere sonie tevisions to surface water quality standards and
toxicity data which are discussed in the sections below

621 Evaluation of Chanoes in Standards

A review ofithe CAD/ROD ARARS was conducted fo deterntine whether there have boen any
promuloated chanbes to statutes or regulations relevant to the chemicals loeation, and/or action
addressed by the CAD/ROD durine this FYR penod. Appendix H s a table of chidnees to
CADIROD ARARS and other potentially applicable regulations that were comsdered in this EY R
evaluation.

The remedy performance standarids for Surface water and eraundwater at the Site are the
Colorado suiface water quality standards identificd as ARARS in the CAD/ROD These
standards are directly relevint to sroundwater RAOS | and 2 siuface witer RAO L and soil
RAOS 1 and 2 (Table 4y The CADROD also identified select Colorade radintion protection
standards as ARARS for the Site. Chanocs t6 ARARS may impact remedy proledtivencys and
must be evaligted i the FYR process,

6211 Surfuce Water Standards

The surlace water standards apphicable to the COU are based an (1) Colorado WOCC reoulation
# 31 ~Colorado Basic Standards and Methodologies for Surfiace Waters (5 CCR 1002-31)
which ate statewide basic standards. and (2) Colorado WOUC reoulation #38  Clasutication
and Numerie Standards South Platte River Basin. Laramie River Basin Hepublican River Basin,
Stnoky Hill River Basin® (3 CCR 1002-385 which are site-apecific standards. The Walnit and
Woman Creek portions in the COL are Bis Dry Creck seoments da and 5 of the South Platte
River Basin Because the use classification of sroundwater in the COLT s surlace water
protection the applicable sietace water standends also apply to sroundwater.

The suthice water standards for eicht chemical Constituents were revised within this EYR period
{see CR 2012:03) The standards for tive of these constituents (aervlamide. carbout tetrachloride.
hexachloroethane nitrobenzene and tetrachloroethiene) incrensed and theretore do not atfect
remiedy protectiveness. The standard for eis-1 2-dichlorocthicne was chanoed to a tange of
concentrations (0014 to 0. 070 ma/Ly. As aresult of consultation with the RET MA parties the
higher nuniber 1 the ranse (0.070 o/l was relained as the RELMA sinface water standard.
‘The higher standard was the sanie as the previous RELMA standard Tor crse1 20 dichloroethene
theretore. remedy protectiveness was not atfected 'The standards for two constitients (1 4.
dioxane and pentachlorophenoly decreased from the previous standards (e are more stringent)
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These two constitiients were not identitied as andlytes of interest in any media at the Site in the
RUES report (DOE 20064). nor were they identified a5 COCS i the CRA . routine monitoring for
these constituents is not required by RELMA Famited data from eroumdwater and treatment
syatem monitoring durine this FYR periad show pentachloroplienol as non-detect m all samples.
no data for 1 dodioxane 15 available. Theretore a change in the standards for these two
constituents does not atfedt protectiveness of the remedy.

6.2.1.2 Radiation Protection Standards

For radiological sites that do not allow for unrestricted use, as is the case for the COU, Colorado
regulations require that institutional controls be in place that reasonably assure that the total
effective dose equivalent from residual radioactivity at the site does not exceed 25 mrem/year (6
CCR 1007-4.61.2). In 2006, a dose assessment was completed for the COU using the RESRAD
computer model, to determine if the Site met the 25 mrem/year dose criteria upon closure (DOE
2006). For this FYR, changes to input parameters (e.g., slope factors, dose conversion factors)
used in the dose assessment were evaluated to determine if this ARAR continues to be met. The
methodology used to complete this FYR review of radiological dose is described in Appendix C.
In order to understand the relative impact to dose resulting from the numerous changes to input
parameters and the computer model that have occurred since 2006, a range of exposure scenarios
and associated analytical data evaluated in the 2006 RESRAD (version 6.3) dose assessment
were entered into the current RESRAD model (version 7.2). No new sample data were collected
to support this fourth FYR dose evaluation.

A comparison of the RESRAD version 6.3 dose results to the RESRAD version 7.2 dose results
indicate little change in total dose. All of the 2006 scenarios evaluated in Appendix C yielded
similar results, suggesting that the changes in total dose for all scenarios and locations evaluated
in 2006 would be negligible using the current RESRAD model version. This simply means that
the changes to RESRAD since 2006 have not resulted in major impacts to dose calculated by the
model. That is, the dose calculated using RESRAD version 6.3 is nearly the same as the dose
calculated using RESRAD version 7.2, using the same 2006 site-specific input parameters.
Therefore, because the dose assessment from 2006 indicated that the Site is in compliance with
the dose criteria ARAR from the CAD/ROD with a total dose much less than 25 mrem/yr, a
recalculation of dose using the most updated version of RESRAD would yield similar results and
the ARAR would still be met. The FYR dose assessment review concluded that the dose criteria
ARAR continues to be met and the remedy in the COU remains protective.

6.2.2 Evaluation of Changes in Toxicity Data

The teniedy performanice standards for soil 1o the COU are site-specitic. risk-based values
caleulated using the exposure assuniptions for a wildlite retuse worker (WRW) These standardy
reterred fo as prelintinary remediation soals (PRUs) were tised to identify COUS at the sife and
are directly televant 1o the evaluation of soil RAO 3 (Table 4y The risks posed by the COC feft
at the Rocky Flats Site followins accelerated actions were evaluated m a coniprehensive risk
assessment LCRA) 2006 (DO 200643y
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The CRA evaluated the land arca that encompasses the POL and the COUL divided into twiclve
exposire s (EUSY (Bronre o1y The CRA was completed by BH and not by QU (PO and
GOy However: the RUES and CADROD concluded that the POU was not affected by site
activities front 8 hazardons waste perspective (DO 20000 DOE FPA CDOPHE 20063 There
have been no changes o1 new miormation Since the CADROD that would alter this conelusion.
Therefore, it is asstnned that the chemical COCs apply 1o the COU portion of the site and not the
POLL Under CERCLA the FYR risk aasessment review is requited for the COU a8 part of the
protectiveness evaluation

Table | sunimanzes dll COCK (chieniical and radiolooieal) for cach EU for which risks were
evaluated inthe CRA . These are constituents for which residual soil concenttations exceeded site
PRGs.

The PRGOS représent contentrations for individual chemidal constituents and radionuclides that
would equate to a carcinosenic risk of 1 x 10° or  noncarcinosenic hazard quotient of 0 1 based
ou the cxposure dssiunptions for the WRW. Thia risk value represents the added prababilily of an
individual or population of developing cancer dunng 4 lifetinge as o result of exposine o site
corttanumants. The acceplable visk ranod for CERCEA ites is an added risk of loss than | in
1000000 (1 x 10 %40 amaxinmum of 1in 100001 x 10°Y The PRUs were developed usine
toxicity data that were current at the time of the CRA and were developed for expostires to both
sirfhce and subsurtace sotls Chanees to the risk paranieters (e o slope fhactors. toxicity data)
used to caloulate these PRGS may impact remedy profectiveness and muist be evaluated in the

TYR process.
Table 1
Surface 5oil COCs Hdentified for Each EU in the CRA
Exposure Unit
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Vanadium i i i X i i i i
23787000 [ X i f i i
Benzofalpyiene 4 4 i X
Plutonium 238/240 i i X

SR s constituent desisnated a COC fithe 2006 CRA
S eohstiiient ot dissionatedin COCHR tHE 006 CIRIAL

6,221 Chemical Constituents
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The COC identification process used m the CRA was reviewed using updated EPA soil
screening values comparable to the WRW PRGs. Generally, the evaluation confirmed that the
surface soil COCs 1dentitied m the CRA remam the primary risk dnivers at the site It also
contfirimed that there dre no subsurtace COUs The toxieity data for the COUS were reviewed by
comparing current toxicity data with that used during the CRA A conmparison of the CRA and
cutrent toxicity data is provided in Table 6.

There have been some chanees in toxicity data since the CRA . however these do not atfect the
protectiveness of the remedy. EPA has revised their micthodology for determining risky
associated with the inhalation pathway for both carcinogens and noncarcinogens. However for
chemical constituents. this pathiway 1s of mich lesser importance for the WRW than the éral
ingestion pathway, and does not impact the estimation of overall site risks The toxicity data for
the oral ineestion pathway has not chanbed for atsenic and benzotaipyrenc. The EPA oral
teference dose for vanadium is hioher than that used in the URA wieaning that coirent estunated
tisks would be lawer. A néw referenee dose has been added for dioxin (2 3 7 8- T since the
CRA However the elevated concetiiations of dioxin were associated with the OLE prior to
construction of the cover and ane né loneér at the surtace. Thus, the pathway to residual dioxin
contamination has been severed and chianges it toxicity datd do fiot alfect remicdy protectivencss.

Table 2
Comparison of COC Toxicity Values

Carcinogeni Noncareinogenic toxicity values
coe Oral/Ineestion’ Inhalation Oral/Ingestion! Inhalation
CRA Current | CRA Current | (RA Current | €RA | Qurrent

Arsenic L3000 | 10000 | L3LEOL | 43800 ZO0E04 | BO00EO4 | nia Lok:05

| Manadium wi wa wi wa LOgES | 00E0S | 0l wa
i | B i N
2378 10DD | 15808 48508

Sl slope factor (maliaidayyt
binbalation slope factor (me/kerdayyt
Snbnlation unit risk tagim !

diiral Referance dose (mekedayy
FRufarerive concentration (mahi)

6.2.2.2 Radionuclide Constituents

nformation in the EPA PRG calculator includes the numerous

changes to toxicity factors that have occurred since 2000, including revisions specific to
plutonium and uranium. A summary of the methodology used and these changes, including
changes to slope factors for the different exposure pathways is provided in Appendix C. For
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completeness, this FYR teview considered Pu-239/240 (the only radionuclide COC identified in .| Commented [S1]: |
the 2006 CRA), Am-241, U-234, U-235, and U-238. The americium and uranium isotopes
represent the other primary radionuclides associated with Rocky Flats historical operations.

To perform this FYR radiological risk evaluation, information from the 2017 EPA online
calculator was used as a basis to generate site-specific PRGs using the input parameters from the
2006 CRA for the WRW ata 1 x 10 risk level. These values were then compared to the PRG
WRW values in the 2006 CRA, which were also calculated at the 1 x 107 risk level. This
methodology does not require input of site-specific analytical data. As sueh, no new analyvtical
data were collected for this FYR evaluation, Details of the methodology used to complete this 1 Commented [S2]: ..because PRGs ren ation
FYR evaluation are pI’CSEIlth ll'l Appendlx C ‘ based ori atarget riskllevel ratherthan a calculated risk doeto

~ 5}

As evidenced in Table 7, the PRGs calculated for this FYR evaluation are slightly higher than | Commented (S5} )
those calculated for the 2006 CRA. [This means that the surface soil in the COU may contain | Commented [S4]: . rediologcal PRG: }
slightly higher concentrations of radienuclides and still be protective ata | x 108 risk level (e .

the risk of residual radionuclides at the site has not increased)| The differences is likely - { Commented [S5]: This means that the risk of residual
attributable to changes in the slope factors and/or equations used in the 2017 PRG caleulator | [adionuclides ot the dite Ras it Incredced.

Therefore, while numerous changes have occurred to the EPA PRG calculator since 2006, the 7| Commented [SB]: This means that the risk of residual
risk to the WIGQW fgo_m rSSidLEI rtaglionuclidisl in t}E—: COU‘ is effectively the same as it was in ;f“:'f&i:‘?;i;:;:ﬁds}fr ZZZ:tih::yu‘::?ﬁ‘azﬁg gg;;i;gi’;g,fj,g;m_
2006 (1 x 10°), and well within the acceptable tisk range

{ Commented [S7} .atthevery bottam of thesacceptahle risk
Table 3 range.
PRG Comparison for WRW in the COU

(pCi/g at 106 risk level)

Isotope 2006 CRA PRG 2017 PRG

Am-241 7.69 8.81
Pu-239 9.78 11.85
U-234 2531 29.96
U-235 105 1.06
U-238 29.33 34.38

6.2.3 FYR Risk Evaluation Summary

The chemical and radiological risks to the WRW in the COU were reviewed in light of changes
to toxicity factors that have occurred since the CRA was published in 2006. Following are the
key conclusions from this FYR risk evaluation:

e The risks posed to the WRW in the COU for chemical and radiological constituents
remain h’\/lﬂ'ﬂﬂ the acceptable riskr ange‘. ‘__J_,ﬁ—--"{ Commented [S8]: . ot the very low Imost protectiveyend of
e The changes in toxicity values and other input parameters did not affect the the risk ranee.
protectiveness of the remedy.
® Exposure assumptions used are conservative and remain valid.
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o The general Site Conceptual Model and assumption that the most likely exposure
scenario for a human receptor is approximated by a WRW scenario is still valid for the

COU ,,,,,,,,, ‘{ Commented [S9]: Where/how were these conclusions

Institutional controls are in place at the COU that eliminate the vapor intrusion pathway. evaluated?
® RAOs and cleanup goals remain valid.

Independent of the FYR risk evaluation of the COU described above, a review of risks in the
POU and OU3 was also completed. This review confirmed that the unlimited use and
unrestricted exposure (UU/UE) determinations for the POU and OUS3 are still valid. A summary
of the review methodology and results is presented in Appendix C.

6.24 RAQ Status
The atatus of each BAO during this EYR period is presented in Table 4. The RAOS and ARARS

i the CADIROD remain relevant m addressing residual contranination and potential exposure
pathwavs at the Site and assessing remedy protectiveness. Not all RAOs were met dirine this

YR period however the remedy is designed to achicve all RAOs in the long-term. No revisions - 1 Commented [S10]: Should this FYR evaluate what is meant by

to the RAODS established in the CADIROD are recommended ‘long-term’; Le, what is the anticipated time the remedy
companents to reach UU/UE?
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